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Synopsis
Summary of Pijnenburg B, Glas A, de Roos M, Bogaard
K, Lijmer J, Bossuyt P, Butzelaar R and Keeman J
(2002): Radiography in acute ankle injuries: The Ottawa
Ankle Rules versus local diagnostic decision rules.
Annals of Emergency Medicine 39: 599-604. [Prepared
by Chris Maher, Editorial Board member.]
Question: What is the diagnostic accuracy of the Ottawa
Ankle Rules and two Dutch diagnostic decision rules in
detecting clinically significant fracture in patients with acute
ankle injury? Design: Prospective blind comparison of the
test and reference standard in a consecutive series of
patients drawn from a clinical population. Setting: Teaching
hospital emergency department in The Netherlands.
Patients: Patients presenting with acute ankle injury were
invited to participate. Description of tests and diagnostic
standard: The attending physician assessed the patient,
scored the individual items of the three ankle rules using a
standardised form and prescribed treatment. All patients
then underwent a standard series of foot and ankle
radiographs. Radiographs were read by a radiologist and
trauma surgeon who were blinded to the initial assessment
and treatment. Main outcome measures: Sensitivity,
specificity and the area under the ROC curve (AUC*) were
calculated to describe each rule’s ability to detect significant
ankle fracture. The reduction in radiographs that would
result if the rule was followed, compared with a practice of
routinely imaging all patients, was also calculated. Main
results: The point estimates and 95% CI for the measures
of diagnostic accuracy were: Ottawa rules sensitivity 98%
(87% to 100%), specificity 26% (22% to 29%) and AUC
0.76 (0.69 to 0.84); Leiden rules sensitivity 88% (74% to
96%), specificity 57% (53% to 61%) AUC 0.84 (0.78 to
0.90); and Utrecht rules sensitivity 59% (42% to 74%),
specificity 84% (81% to 87%) and AUC 0.83 (0.76 to 0.89).
The reduction in radiographs with implementation of each
set of rules was Ottawa 24%, Leiden 54% and Utrecht 82%.
Conclusion: The Ottawa Ankle Rules are the most
sensitive test for detecting significant ankle fracture in
patients presenting to an emergency department with an
acute ankle injury. While the Utrecht rules are the least
sensitive of the three tests, they result in the greatest
savings in radiographs when compared with  the practice of
routinely imaging all ankles.
*AUC values range from 1.0, perfect detection, to 0.5,
detection no better than chance.
Commentary
The Ottawa Ankle Rules were first published a decade ago.
They constitute a useful tool to assist clinicians in deciding
whether x-rays are necessary in cases of ankle injury. 
X-rays are recommended only when clinical indicators
suggest, on the basis of evidence from very large research
samples, that a clinically significant fracture of the ankle or
midfoot is reasonably possible. A key question, however, is
how well such guidelines generalise to settings other than
the original research context. The current paper is valuable
because it rigorously examines the diagnostic accuracy of
this tool in a new setting and in relatively inexperienced
hands (junior doctors). Furthermore, it compares this tool
with two other local tools, similarly used to minimise
unnecessary radiography. 
To appreciate the value of the Ottawa rules readers need to
be familiar with some terms used in diagnosis studies.  The
sensitivity of a diagnostic test is the proportion of tested
cases with the target disorder that are identified by the test.
The test specificity is the proportion of tested cases without
the disorder that have the disorder excluded by the test. The
AUC reflects the combination of both attributes, providing
an overall indication of test accuracy (Sackett et al 1991).
A perfect test would exhibit 100% sensitivity and
specificity, giving an AUC of 1.0. Such a test would be a
rare find indeed! 
The results of this study indicate that the Ottowa Ankle
Rules, even in relatively inexperienced hands, identify 98%
of clinically significant ankle or midfoot fractures in cases
of ankle injury presenting to a hospital emergency
department. Furthermore, use of the rules will lead to 26%
of non-fracture cases being excluded from radiography.
The other, local rules for ankle radiography (which we
could compare with other clinical methods we might
currently use to identify fracture cases) would miss 12%
and 41%, respectively, of fractures. This is clearly
unacceptable, despite associated potential cost-savings.
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